Modulation of epithelial and endothelial paracellular permeability by leukocytes.
The tight junction acts as a regulated barrier for diffusion of ions, larger solutes, and migration of leukocytes through the paracellular space. Barrier function varies with the tissue type, and positively correlates with the number and complexity of tight junction strand formation. Polarized epithelia and brain capillary endothelium display a high degree of barrier function and tight junction formation. Conversely, vascular endothelium in other tissues has fewer, loosely organized tight junctions strands and greater permeability. Through cytoskeletal association, the tight junction and the adherens junction form a functional unit termed the apical junction complex. The development and stabilization of the tight junction is dependent upon the adherens junction. It has become apparent that paracellular permeability is altered during the migration of leukocytes across the apical junction complex and that the apical junction complex plays an important role in the regulation of leukocyte transmigration (or extravasation) through the endothelium and epithelium. Evidence suggests that important cell-cell adhesive events between transmigrating leukocytes and the apical junction complex and subsequent signaling events result in the facilitation of the passage of cells through the paracellular space. Possible mechanisms for the regulation of barrier function pertaining to leukocyte transmigration are discussed.